Quantitative in situ nanomechanical testing was accomplished using a custom testing platform designed and implemented at University of Pennsylvania. The platform consists of three primary components: a nano-positioning stage with 6 degrees of freedom, a stiff piezoelectric actuator, and a load cell. The platform was developed such that it could be easily integrated into multiple testing environments including high-resolution scanning electron microscopes, focused ion beams, confocal optical microscopes, and atomic force microscopes.
up to 100 µN with 10 nN noise-floors measured at 30 Hz over 30 s and 30 nN noise-floors measured at 1000 Hz over 10 s. The testing platform is shown in Figure S1 .
Nanomechanical in situ tests were performed in the following manner. First a MG nanowire was harvested using a Kleindiek micromanipulator in a SEM. Using the manipulator, the wire was positioned on an AFM cantilever prepared in the FIB by milling trenches to aid alignment, and attached using a Pt-based electron beam induced deposition (EBID) material. After mounting the MG wire, the AFM chip was mounted on the piezoelectric actuator and the load cell was mounted on the SmarPod. In the SEM, the SmarPod was used to align the MG wire with the load cell. After attaching the free end of the nanowire to the load cell with the Pt EBID, the wire was tested in tension while capturing the force and periodically capturing images. This process is shown in Figure S2 .
During the testing process, measures were taken to ensure a consistent loading geometry. While the common dog-bone geometry used in macro-scale samples was not employed, steps were taken to mitigate stress concentrations at the grips. There are two effects that mitigate such stress concentrations and add confidence to our experimental results. First, the nanoporous templates used for the molding process naturally result in slightly larger pore openings near the free surfaces, leading to slightly larger wire diameters (~10% larger) near the ends upon etching of the template. As our manipulation procedures allows for accurate placement of the grips, we ensure proper placement of the uniform section of the nanowire to define the tensile gage section. Second, the electron-beam induced deposition of Pt-based grips generally results in slightly diffuse edges; a consequence of the Gaussian profile of the electron beam and finite mobility of the deposition species. As a result, or nanowire tensile specimens have a natural fillet geometry that minimizes stress concentrations near the gripping surfaces.
Nevertheless, we have taken steps to ensure the accuracy of our results and have analyzed the fracture sites as a function of measured fracture strength, as fracture near the grip could be a result of a stress concentration, lowering the apparent fracture strength of the specimen. Figure   S3 shows a map of fracture strength as a function of size for the as-molded nanowires (with no dog-bone geometry), with the coloring denoting the fracture location. There does not appear to be any correlation between the measured strength and the fracture site, suggesting that any degree of stress concentration near the grip is insufficient to control fracture ( Figure S3 ). That the fracture sites are distributed at seemingly random locations along the wire length is expected for a brittle material where fracture is described stochastically. This is not a concern in the case of the irradiated and irradiated + annealed specimens, as the site-specific irradiation leads to a form of a dog-bone geometry due to ion beam sputtering. In these cases, only tests that resulted in failure within the irradiated region, which was roughly centered on the gage length (this transition can be seen at the bottom of Figure 2e in the main paper), were included for data analysis. This ensured that the reported behavior was indicative of the irradiation effect and the measured response is representative of the altered glassy structure.
After testing, the image sequences were processed using digital image correlation (DIC) to obtain strain measurements. DIC uses image contrast at the nanowire grip to locally measure the strain in the specimen [S1,S2] . In this process additional strain in compliant grips is eliminated from the measurement, a distinct advantage over more conventional techniques. All tensile testing was performed at room temperature (0.59T g ) and strain rates of approximately 10 -3 s -1 .
Nanowire ion irradiation experiments
Irradiation experiments were performed in a dual beam focused ion beam (FIB) / SEM. The irradiation angle of incidence was 38° with respect to the nanowire axis. To irradiate the wire, the sample was aligned in the chamber perpendicular to the electron beam. The electron and ion beams were then aligned well away from the sample such that the electron and ion beams were centered at the same point. Then using the electron beam, the sample was located. Reduced scans using the ion beam were used to irradiate a small section of the nanowire. Typical irradiation conditions were an accelerating voltage of 30 kV, a beam current of 10 pA, and a dwell time of 14 µs over an approximately 1 µm section of the gage length. This process is shown schematically in Figure S4 .
After irradiating, the ion fluence (f) was calculated. We applied the standard definition of fluence as the number of ions impinging upon a unit area [ions/nm 2 ]. The fluence was calculated based on the ion beam current, dwell time, number of passes, and the magnifications as follows:
where I is the ion beam current, N is the number of times the reduced area was rastered, t d is the dwell time, q is the elemental charge of the ion, n pixels is the number of pixels, and A pixel is the area each pixel represents. It was assumed that the Ga ions had a single positive charge.
In crystalline materials, FIB irradiation has been shown to significantly influence the properties [S3] . To probe the extent of damage in MG pillars fabricated in the FIB and the damage to the MG nanowires, stopping range of ions in matter (SRIM-SRIM.org) calculations were performed for Pt 57.5 Cu 14.7 Ni 5.3 P 22.5 metal. In the calculations, 1000 Ga ions were simulated with an accelerating voltage of 30 kV. To simulate the pillar fabrication geometry for comparison, a 1° incidence angle with respect to the surface was used while a 38° angle of incidence with respect to the surface was used to reproduce the nanowire irradiation. Figure S5 shows the ion trajectories and distributions in pillars and nanowires. From the SRIM calculations the ion range/straggle was determined to be 5.3/4 nm and 8.7/5.2 nm for the pillar and nanowire geometries respectively.
The results of the SRIM calculations were used to estimate the irradiated volume fractions ( Figure S6 ). In these calculations, the ion range was used as the thickness of the irradiated region. For the pillars a core-shell geometry was used to simulate an annular focused ion beam milling procedure. For the nanowires, an excluded volume model was used by using the ion range as a penetration thickness from one side of the nanowire. Based on these calculations, it was seen that for a given diameter, the irradiated volume fraction for both geometries was similar. This result suggests the importance of the sample diameter, as the volume fraction of altered material estimated for our nanowires (with d~100 nm) is as high as 0.2, while typical focused ion beam machined pillars (with d >250 nm) are of the order of 0.05.
TEM characterization of deformed nanowires
After tensile testing, the AFM chip along with the fractured segment of MG nanowire was transferred from the piezoelectric actuator to a specimen holder, and the morphology and microstructure of the fractured nanowire were characterized inside a JEOL-2010F transmission electron microscope (TEM). Figure S8 shows the TEM image of the fracture end of a MG nanowire subjected to Ga + ion irradiation (the same nanowire shown in Fig. 2 To confirm the necking geometry of the fractured end and rule out a shear-localized failure mode, Figure S9 further shows a tilt-series of TEM images of the same nanowire in Figure S8 .
The outmost carbonaceous layer was removed by plasma cleaning, while the shape of MG nanowire remained similar with Figure S8 . The nanowire was tilted about its axis from -20° to 20°, during which no remarkable change in the projective curvature radius of the necking tip was observed (though the position of necking tip was slightly shifted off-axis). Therefore, this ionirradiated MG nanowire was confirmed to have fractured due to plastic flow produced during necking, rather than a heterogeneous shear manner.
Estimates of experimental uncertainty
The primary sources of measurement error in our stress and strain calculations originate from the variance in diameter of the MG nanowire specimens, as well as noise in the load sensor and digital image correlation (DIC) strain measurement.
The cross-section of the MG nanowires was approximated as a circle ( where the individual uncertainties are assumed to be independent and random:
Thus, our estimated fractional error of stress is given as:
(2) Figure S1 : (a) Image of 6 DOF nanomechanical testing platform mounted inside of an SEM and (b) computer aided drawing showing isometric view of testing platform. Nanomanipulator not shown in (a). Figure S2 : SEM micrographs illustrating the MG nanowire testing process. Figure S7 .
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